Infrared interferometry of Seyfert galaxies has revealed that their warm (300 − 400 K) dust emission originates primarily from polar regions instead of from an equatorial dust torus as predicted by the classic AGN unification scheme. We present new data for the type 1.2 object ESO 323-G77 obtained with the MID-infrared interferometric Instrument (MIDI) and a new detailed morphological study of its warm dust. The partially resolved emission on scales between 5 and 50 mas (1.6−16 pc) is decomposed into a resolved and an unresolved source. Approximately 65% of the correlated flux between 8 and 13 µm is unresolved at all available baseline lengths. The remaining 35% is partially resolved and shows angular structure. From geometric modelling, we find that the emission is elongated along a position angle of 155
INTRODUCTION
The distribution of hot, ≈ 1000 K, and warm, 300 − 400 K, dust in Active Galactic Nuclei (AGN) has come under scrutiny in recent years with improvements in long baseline infrared (IR) interferometry. Thermal emission from warm dust dominates the mid-IR emission in the central region of AGN peaking in the 8 − 13 µm range. In the classical model of AGN, the bulk of the warm dust is housed in the obscuring dust torus around the equatorial region of the AGN. This torus is responsible for the obscuration required by the unification scheme (Antonucci 1993) . With high angular resolution mid-IR interferometers, such as the MID-infrared interferometric Instrument, or MIDI (Leinert et al. 2003) , and the upcoming Multi-AperTure mid-Infrared SpectroScopic Experiment, or MATISSE (Lopez et al. 2008) , we can directly observe AGN on the scale of the dust torus, 1 − 10 pc, for the first time (e.g Tristram 2007; Kishimoto et al. 2011b; Hönig et al. 2012 Hönig et al. , 2013 Burtscher et al. 2013; Tristram et al. 2014; López-Gonzaga et al. 2016) . In type 1 AGN, where the Broad Line Region (BLR) is directly visible, we would expect very little angular dependence on the size of the emission source -presumably the dust torus -due to projection effects. On the other hand, as we move toward type 2 AGN, we would expect to see an equatorial extension from where the bulk of the dust is located.
However, it turns out that the warm dust emission instead extends in the polar direction. This finding cannot be explained by the classical model of AGN; yet, the unification scheme requires a source of obscuration. This led to the proposal of the disk+wind model (Hönig et al. 2013; Hönig & Kishimoto 2017) . In this model, the warm torus is replaced by a wind driven polar dust structure and a dust disk.
Here, we aim at constraining the distribution of dust in the centre of an unobscured AGN, the Seyfert 1.2 galaxy ESO 323-G77, using mid-infrared interferometry. ESO 323-G77 is located at a distance of ∼ 60 Mpc (0.311 pc mas −1 ) and has been studied with interferometry before. In Kishimoto et al. (2011b) , four uv points were fitted with a powerlaw brightness distribution which revealed that the size of the emission area decreases toward shorter wavelengths. Burtscher et al. (2013) found a significantly smaller size of the emission than Kishimoto et al. (2011b) using a Gaussian model with the same four observations and one more that was deemed not usable in Kishimoto et al. (2011b) . López-Gonzaga et al. (2016) performed a more detailed statistical analysis of these data using an elongated Gaussian plus point source model. While formally finding a Full Width at Half Maximum (FWHM) of the minor axis of 17 mas (5.3 pc) and an axis ratio of 1.4, the uv plane was determined to be insufficient to robustly constrain the elongation and its position angle (PA). Asmus et al. (2016) reports an extension along the putative torus mid-plane at subarcsecond spatial resolution based on single-telescope mid-IR images, but also point out that this is likely to be an observational artefact. Such an extension would be on larger scales than that of the putative dust torus.
In this paper, we present 10 successful mid-IR interferometric uv data points in order to pin down the radial and angular-dependent size of the warm dust in ESO 323-G77. In Section 2, we describe the observations and data reduction, including new measurements with the VLT-mounted Imager and Spectrometer for the mid-IR (VISIR; Lagage et al. 2004; Käufl et al. 2015; Kerber et al. 2016) . In Section 3, we present our findings from the reduced VISIR data as well as an initial interpretation of the MIDI data. In Section 4, we model the MIDI data with, firstly, a geometric model and, secondly, the radiative transfer model CAT3D-WIND. In Section 5, we discuss our results in the context of other measurements. Finally, a summary is given in Section 6.
OBSERVATIONS

Interferometric Data
The interferometric observations for ESO 323-G77 used MIDI (Leinert et al. 2003) at the Very Large Telescope Interferometer (VLTI) facility. MIDI is a two beam mid-IR interferometer that combines beams from pairs of telescopes. It covers the wavelength range of 8−13 microns, N-band, accessible from the ground.
Interferometric Observations
For all MIDI observations, both those from the previous works and the additional new data, only 8.2 m unit telescope (UT) pairs were used due to the relative faintness of ESO 323-G77. The observations were carried out between 2009 and 2014.
In total, 11 fringe tracks and complimentary single-dish spectra were observed. All observations are listed in Table 1. HD112213 was used as the calibrator star except on 2011 April 15, where HD100407 was observed instead. We supplemented all our single-dish spectra with the high S/N VISIR spectrum from Hönig et al. (2010) , observed on 2009 May 04, which provides a better reference to determine visibilities and therefore sizes (see Section 2.2).
Interferometric Data Reduction
The MIDI observations were reduced using the coherent visibility estimation as implemented in EWS (Jaffe 2004) ; further analysis of the data was performed using PYTHON 2.7 with the ASTROPY, EMCEE, and OIFITS libraries (Astropy Collaboration et al. 2013; Foreman-Mackey et al. 2013 ). All observations from previous works were re-reduced in order to obtain a homogeneous data set.
For the data reduction, we followed Burtscher et al. (2012) . The total flux, F tot (λ), and the correlated flux, F corr (λ) were extracted using an optimised mask for each observing epoch. The widths of these masks increase from 5.0 ± 0.35 pixels (0.42") at 8 µm to 7.7 ± 0.8 pixels (0.65") at 13 µm. There were 25 attempted fringe tracks on ESO 323-G77 with MIDI in total. One of these, however, had an insufficient signal for fringe tracking due to high wind (see Table 1) , three, on 2009 March 09, have insufficient signal to noise, because the fringes could not be tracked properly; and two on 2014 March 16 are non-detections due to extreme atmospheric dust. The remaining 19 observations were sorted into 30 minute groups, combined, and reduced in accordance with López-Gonzaga et al. (2016) . We hence obtain 10 independent measurements of F corr (λ), as listed in Table 1 and shown in Figure 1 .
By default, the calibrator observed closest in time to the science target was used for the calibration. We accounted for the error of the transfer function from intra-night fluctuations by creating a structure function (SF) from every calibrator taken throughout the same night as our science target. The value of the SF for the time difference between the science object and its calibrator was added in quadrature to the statistical error provided by EWS. For each night, the SF showed a clear structure consistent with non-random variation, most likely due to variations of the observing conditions.
The uncertainties of the MIDI single-dish spectra were too large to make them usable. Instead, we used the total flux spectrum from Hönig et al. (2010) obtained with VISIR, F VISIR (λ), to calculate the visibility using:
Because the VISIR spectrum was extracted by fitting a Gaussian to the PSF with FWHM = 0.4" at 12 µm, the extraction window is similar to the mask used for MIDI, and hence aperture effects should be minimal, considering that the source is essentially unresolved in the mid-IR (see Section 3.1). The VISIR spectrophotometry, as well as the highest and lowest F corr (λ) values, are plotted in Figure 2 . We compared our rereduced data to that of Burtscher et al. (2013) and found that the resulting F corr (λ) values are in agreement within errors.
VISIR Data
ESO 323-G77 was observed with the upgraded VISIR as part of programme 095.B-0376 to study mid-IR flux changes in the last 6 years since its previous spectrophotometry with VISIR (Hönig et al. 2010; Asmus et al. 2014) . The observations were carried out in standard imaging mode in the PAH1 (8.6 µm) and PAH2_2 (11.88 µm) filters with perpendicular nodding and a chop/nod throw of 8". In total, four epochs were obtained with each filter in service mode between 2015 August and 2016 February with on-source exposure times of 7 and 10 minutes, respectively (see Table 2 ). For flux calibration and point spread function (PSF) reference purposes, the science observations were preceded and followed by a mid-IR standard star from the catalogue from Cohen et al. (1999) . The data reduction was performed with a custom made PYTHON pipeline, and flux measurements were obtained using the custom developed IDL software package, MIRPHOT (Asmus et al. 2014) . The results are displayed in Table 2 .
Finding the System Axis
The system axis in this paper is the polar axis, i.e. the axis that is perpendicular to the accretion disk, implied by the optical polarisation and the Narrow Line Region (NLR). Mulchaey et al. (1996) presented spatially extended [O III] emission from the NLR of ESO 323-G77. However, in type 1 Seyfert galaxies the central, unresolved, [O III] emission often drowns out the more extended, lower surfacebrightness, NLR emission resulting in poorly constrained extensions. Thus, the authors only note a North−South extension. New data from the S7 survey reveals the [O III] emission in lower spatial resolution but with higher S/N (Thomas et al. 2017) . The pre-reduced data products are available at https://datacentral.aao.gov.au/asvo/surveys/s7/. We used the line fitting program KUBEVIZ (Fossati et al. 2016) to perform a single Gaussian and continuum fit to the 500.7 nm and 495.9 nm [O III] lines. The 500.7 nm component is shown in Figure 12 with the system axis overplotted. Polarised emission in AGN arises from either an equatorial scatterer on the scale of the BLR inside the putative torus, or the polar region co-spatial with the innermost NLR. Schmid et al. (2003) measured a polarisation angle of the optical emission of 84
• ± 2 • , this is reaffirmed with near-IR polarisation mea- surements from Batcheldor et al. (2011) . Smith et al. (2004) reports that the polarisation in ESO 323-G77 is dominated by scattering in the polar region. Therefore, the system axis is expected at an angle of approximately 174
• ± 2 • in agreement with the polar axis inferred from the NLR.
3. RESULTS
Morphology and Variability from Single-dish Observations
The previous subarcsecond resolution mid-IR images of ESO 323-G77 from Asmus et al. (2016) indicate that the nucleus may be marginally extended in comparison to the PSF as measured from consecutively observed standard stars with major and minor axis FWHMs of 0.40" and 0.38" at 12 µm. The PA of the major axis is, on average, 95
• but with a significant scatter of 27
• , so that any elongation remains uncertain. Our new data show the same morphology at 12 µm, while being consistent with an unresolved nucleus at 8.6 µm. The variations in the PSF as measured from the standard stars before and after are too large to draw any firmer conclusion on the nuclear mid-IR morphology. Even the average combined PAH1 and PAH2_2 images, with total exposure times of 30 and 40 minutes, respectively, do not reveal any further, faint structures.
Furthermore, the VISIR imaging from Asmus et al. (2014) , obtained contemporaneous with the 2009 and 2010 MIDI observations, does not reveal any significant flux changes. From the new measurements obtained between 2015 April and 2016 February, we derive average flux densities of the total nuclear emission of 346 ± 21 mJy in PAH1 and 514 ± 96 mJy in PAH2_2 for all epochs combined, without any sign of evo-lution during the seven months the observations were taken. However, these values are 20% higher than the values measured in 2009/2010. Therefore, it is likely that the intrinsic flux of the AGN increased over the last 5 − 6 years. Because we use a common VISIR spectrum to find V (λ), this could cause V (λ) to be overestimated in observations after 2010, especially effecting the 2014 observation. We therefore compared the 2014 MIDI observation to the two close UT1/UT3 observations from 2010. F corr (λ) is lower for the 2014 observation than the two 2010 observations, which would not be expected if it were effected by an increase in flux. Furthermore, we compared observations of the same PA with different baseline lengths. Again, the 2014 measurement lies below a Gaussian interpolation of the measurements from 2010. We therefore conclude that the increase in F tot (λ) did not lead to a measurable increase of F corr (λ) and hence does not significantly impact our results.
Interferometric Observations
EWS provides wavelength differential phases, the absolute phase information being destroyed by the atmosphere. However, the differential phase spectrum for every observation is flat within 1σ errors. This tells us that there is no image centre shift in the wavelength range observed. Therefore, we did not include phase information in our fitting beyond making the model's centre invariant in location and the model centrosymmetric.
Dust Morphology from Interferometric Observations
As an initial check for structure, we plot V (λ) against BL in Figure 3 . V (11.8 µm) never falls below 0.6, which makes the source at least 60% unresolved. An interesting feature of this plot is an apparent levelling off of V (λ) for BL > 80 m. This could be interpreted as the source having two distinct components, one of which is partially resolved and the second unresolved and responsible for more than 60% of the flux. This unresolved component must be on a scale smaller than~5 mas.
To check for any angular dependence, we binned the observations, by PA, into three bins of 60
• (Figure 3 ). When considering each bin separately, we see a clear decrease with BL in the green and blue bins. The remaining red bin contains only one observation; therefore, we cannot see the decrease for this bin directly. However, we know it has a visibility of 1 at a BL of 0 − 8.2 m from the VISIR single dish imaging and we assume that the unresolved component does not show any noticeable angular dependence. We assigned each bin a Gaussian and a constant to show the baseline dependant change. All the constants were set to be the same at 0.65. In Figure 3 we can see that the source is more resolved in the 120
• − 180
• bin and less resolved in the 60 • − 120 • bin. We therefore performed a clearer, model independent, initial test for angle dependant structure by calculating the 66% Correlated Flux (Jy) Figure 3 . V (11.8 µm) observations binned into three groups based on PA and fitted with a Gaussian and a constant. The singular red point was given the same constant as the other two fits.
light radius (r 0.66 ) for the 11.8 µm data shown in Figure 3 . We chose 66% of the flux to match the flux value of the singular red point. We separated the observations into four bins at 26
• , 41
• , 85
• , and 174
• with 4, 3, 2, and 1 observations in each bin respectively. We then fit a straight line to each bin, except for the 174
• bin, which corresponds to the lone red point in Figure 3 , and interpolated each of the other bins to the visibility value of the red point, V = 0.66. This provides us with the BL length at which each bin has a visibility value of 0.66. We convert this to RA and DEC, using r 0.66 = BL 2λ , and derive errors for the fitted bins using a Monte Carlo method. The result of this is the 66% light radius, which is the angular size at which 66% of the flux is contained. To this we fit an ellipse. The result is plotted in Figure 4 with a PA of the major axis of 166
• and an axis ratio of 3.1.
4. MODELLING
Geometric Model
Due to the low uv coverage and the lack of absolute phase information, it is impossible to reconstruct an image from our data; instead, we have to fit a model. To obtain a first understanding for the geometry of the warm dust in ESO 323-G77, we fit a two component model to the visibility data, similar to the one described in López-Gonzaga et al. (2016) . In our model, the unresolved component is modelled by a 2D radially symmetric Gaussian with an FWHM of the dust sublimation radius of ESO 323-G77 given in Kishimoto et al. (2011b) . The second Gaussian is an elongated 2D Gaussian. The model was analytically converted to Fourier space to produce the final model for fitting. The analytical description of the visibility is given by: Figure 4 . False colour image of the geometric model. The blue, green, and red channels are the average geometric model fits for 8.6 µm and 9 µm, 10.2 µm, and 10.6 µm, and 11.8 µm and 12.2 µm respectively. Each channel is plotted individually below the main panel. The models fluxes are plotted with logarithmic colour scaling. Overplotted is the 66% light radius at 11.8 µm for four different position angles, fitted with an ellipse (dashed line). Also indicated is the mean position angle of the major axis of the geometrical model and its uncertainty in red (c.f. Figure 5 and 6) and the system axis in blue.
where
and C = π 2 1.296 · 10 9 · √ ln 2 ,
where Θ y is the FWHM value of the major axis of the elongated Gaussian in mas, is the major to minor axis ratio of the elongated Gaussian, Θ s is the sublimation radius in mas, λ is the wavelength, and p f is the unresolved fraction. The constant C comes from the conversion of degrees to mas and the conversion from σ to FWHM with an extra factor of π originating from the Fourier transform. The V (λ) measurements were separated into bins by wavelength with a width of 0.4 µm and fitted independently of each other. This had the advantage of being able to test the models dependence on λ.
To reduce the bias effect from the under-sampled directions in the uv plane, we used MCMC Bayesian model fitting with a flat prior as implemented by EMCEE (ForemanMackey et al. 2013 ). This fitting method had the advantage of providing probability distributions for all fitted parameters. Using MCMC Bayesian fitting does not necessarily make our fit reliable, the fitting had to be adequately tested.
Influence of the uv Plane
To ensure any results produced were uninfluenced by the positions of the uv points, we input a wide range of test data. We employed the same method of mock data creation as that in López-Gonzaga et al. (2016) . The test data was produced by using the same model as was fitted to the data. We used the uv position values from the real data and assigned each a mock visibility from the mock model. Each uv point was then randomly offset by Gaussian noise derived from the real error of the original it represented. We then fitted this set of mock data and compared the resulting parameters to the input parameters to test the reliability of the recovered PA, not the viability of the model itself. To make sure there were no degeneracies in the fitting due to poor uv coverage, all parameter combinations were tested, removing any degenerate pairings. Taking into account the fit result from Burtscher et al. (2013) 0.
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• 5 in steps of 22.
• 5
This was repeated five times, giving 6300 results; the result for PA is plotted in Figure 5 . From the test, we derive an uncertainty for our recovered PA of 14
• for 68% confidence and 29
• for 95% confidence. We conclude that with our new measurements since 2010 the uv coverage is now sufficient to constrain any elongation. • and 169
• . This gives the uncertainty of the fitted PA of ESO 323-G77 at the 68% and 95% confidence intervals as 14
• and 29
• respectively. This does not include objects with an axis ratio, , of 1.
Geometric Modelling Results
The results of the MCMC Bayesian fitting of the interferometric data at each wavelength can be found in Table 3 . The detailed fit results can be found in Figures 14−18 in the Appendix. We find that the fits at longer wavelength, λ > 10 µm, are well constrained. At shorter wavelengths, we find that the UT3/UT4 observation dominates, making the fit less constrained.
We plot the model parameters as a function of wavelength in Figures 6−9, as well as the weighted average or a linear fit to the wavelength dependency. The weights are 1/σ 2 err . In Figure 6 , we can see that the PA is fairly well constrained. We find that the PA has an average value of 155
• ± 14 • . Figure 6 shows hints of a steady decrease in PA with increasing wavelength; however, there is no statistically significant correlation found, using the Spearman rank, with a p value of 0.45 ± 0.3. At the same time, in Figure  8 we find that the unresolved source fraction increases from 62% to 79% for shorter wavelengths. We interpret this as greater influence from the hot component at shorter wavelengths. We also find that the major axis is well defined above 10 µm with Θ y = 26.6 mas at 10.2 µm. The major axis increases with wavelength to Θ y = 32.4 mas at 13.0 µm (Figure 7) . Because the longer wavelengths probe cooler dust, we see this as evidence for the dust being heated by the central engine. We find (λ) = 2.9 ± 0.3, without any dependency on wavelength. This suggests that the geometry does not change significantly with wavelength, only the total size changes. To highlight any change in geometry with wavelength, we plot an RGB image of our geometric model results in Figure 4 together with the 66% light radius. Each channel in this image represents the average of two of the model results: the blue represents the average of the 8.6 µm and 9 µm results; the green represents the average of the 10.2 µm and 10.6 µm results; and the red represents the average of the 11.8 µm and 12.2 µm results. Each channel is convolved with the beam size at that wavelength. The two component structure with the strongly elongated extended component can be clearly seen. The above mentioned increase in size of the extended component with wavelength can also be seen: the emission starts bluer in the centre and becomes redder toward the edges of the extended component. Figure 13 shows the interferometric data at 11.8 µm as a function of BL, similar to Figure 3 , with the geometric model overplotted. This plot suggests that the PA is not constrained solely by the single visibility measurement at BL = 56.3 m and PA = 353.
• 2 which has a lower visibility than other points at similar baseline lengths (red point in Figure 3 ). To further check this, we re-fitted the 11.8 µm data without this observation. We recovered the PA as 158 +17 −9
• , the unresolved fraction as 0.63 +0.03 −0.04 , as 2.2 +1.2 −0.7 , and a Θ y of 27.8 +8.6 −6.5 mas. The result is within errors of the original fit but with greater uncertainty. From this, we can say the point helped to constrain the model result but is not solely responsible for it. The most sensitive result of the change is the PA. Each observation at the~55 meter baseline length constrains the direction of the extension. The errors in Figure 6 only include the uncertainties found by MCMC fitting and do not include the uncertainty found from the influence of the uv plane.
CAT3D-WIND Radiative Transfer Modelling
With more and more interferometric sources being discovered that show polar-elongated mid-IR emission, a new radiative transfer model of the parsec-scale dusty environment has recently been developed. Hönig & Kishimoto (2017) present their CAT3D-WIND model that consists of a dusty disk and a hollow-cone outflow. The parametrisation is a minimal extension to a more generic clumpy torus model and successfully reproduced the mid-IR interferometry and IR SED of NGC 3783, simultaneously.
We followed the same strategy to model the interferometry of ESO 323-G77 as Hönig & Kishimoto (2017) . First, we use the high-resolution IR photometry and spectroscopy of ESO 323-G77 to find acceptable fits to the SED from the suite of approximately 132,000 CAT3D-WIND models. Figure 10 shows the observed IR SED in comparison to model SEDs. VLT/ISAAC fluxes have been extracted from archival ESO data 1 using standard photometric procedures. The VISIR fluxes were presented by Asmus et al. (2014) while the Spitzer IRAC and 2MASS photometry was reported by Kishimoto et al. (2011b) . We also adopt the latter paper's Galactic extinction correction of A V = 1.2 mag. The light-grey lines in Figure 10 represent all models within the 95% confidence interval of the best SED fit (solid darkgrey line) according to a χ 2 distribution. The SEDs strongly prefer compact disk emission (a d = −2.5 · · · − 3) with a more extended wind component (−0.5 ≤ a w ≤ −1.5). The scale height, h, of the disk is relatively small, with three-quarter of all models preferring h = 0.1 and the remainder h = 0.2. Based on the SED alone, the mean number of clouds, N 0 , along the line of sight is favoured as being N 0 = 5, with only half as many obscuring the AGN when grazing the hollow cone, i.e. 0.25 < f wd < 0.75. Inclinations of these models range from 0
• to 60
• with a preference for lower inclinations. Finally, the opening angle of the cone is θ w = 30
• in about 80% of all acceptable models with the remaining at θ w = 45
• . The width of the hollow cone is unconstrained by the SEDs.
Simulating 3D radiative transfer model images and extracting visibilities is computationally expensive. As it turns out, one can easily exclude families of model parameter combinations as good fits to the interferometry data. Despite its nature as a type 1 AGN, ESO 323-G77 has strongly elongated polar mid-IR emission. Low-inclination models are not able to re- NOTE-pf is the unresolved source fraction, is the ratio of the major axis to minor axis, Θy is the major axis FWHM, θ is the angle from north to east of the Θy component of the Gaussian and f is the fractional amount for which the variance is underestimated by the likelihood function if the errors were assumed correct (Foreman-Mackey et al. 2013 ). 
60
• NOTE-N0 is the average number of clouds in the line of sight in the equatorial region, a d is the radial power-law index for the disk αr a d , where r is in units of the sublimation radius, aw is the radial power-law index of the dust clouds in the polar wind, h is a unitless disk height scaling factor, θw is the opening angle of the polar wind, θσ is the angular width of the polar wind, fwd is the wind to disk ratio, and inc is the inclination. produce this feature in visibilities since they do not show the required strong dependence of visibility on PA. For the same reason, opening angles of 45
• in the remaining models are disfavoured. Another set of models with extended radial dust distributions of a w = −0.5 generally overestimate the contribution from the wind leading to visibilities that are too low. We then simulated model images in the remaining parameter space. Reproducing the correct level of unresolved emission (visibility ∼0.6) and the strong PA dependence leaves a very small parameter space. A satisfactory representation of visibilities has been achieved for the model parameters listed in Table 4 . The corresponding model visibilities at 12 µm are compared to the data in Figure 11 . Within the tested range of parameter steps, those parameters were the only ones to simultaneously reproduce the SED, overall visibility levels, and PA dependence. The only major degeneracy remained Figure 11 . Radial visibility versus baseline as observed (filled circles) and modelled with CAT3D-WIND (solid lines) model at 12 µm for ESO 323-G77. The colours represent position angle with respect to 155
• , the major axis of the geometric model.
for the width of the hollow cone, θ σ , where values of 10
• and 15
• led to similar results. Similarly to the CAT3D-WIND modelling of NGC 3783 in Hönig & Kishimoto (2017) , these new results illustrate the constraining power of interferometric data on the geometry of the dust distribution. SED modelling is restricted to the integrated, zero-dimensional emission, with the geometric distribution contributing a highly degenerate flux weighting function. Interferometry provides additional twodimensional constraints of the flux distribution that reveal features not necessarily captured by a model based only on an SED. Indeed, the SED of ESO 323-G77 has a shape that is covered by classical torus-only models as well as the disk+wind model (see Hönig & Kishimoto 2017 , for a comparison of torus model and disk+wind model SED parameter space). However, the clumpy torus model alone fails to simultaneously fit the SED and the interferometric data. Interferometry revealed the significant polar-elongated mid-IR emission, which can only be reproduced by the disk+wind model.
DISCUSSION
Comparison of the Results
The 500.7 nm [O III] emission from the S7 data is shown in Figure 12 . We overplotted the PA of the geometric model as a Figure 12 . Image of the 500.7 nm [O III] emission line for ESO 323-G77 using data from S7 (Thomas et al. 2017) . North and East are given in the plot. The red line is the mean value found for the elongation direction of the geometric model in this paper and the blue line is the polar axis implied by the polarisation direction (Schmid et al. 2003) . The shaded regions are the 1σ errors on the measurements. The axes are distance from the centre of the AGN.
red line and the polar axis derived from the polarisation measurements as a blue line. Although the NLR appears to be bent or obscured 5" from the central region, Figure 12 shows that the mid-IR emission in ESO 323-G77 is polar extended. The constraints on the mid-IR size presented here are consistent with previous observations of ESO 323-G77: Kishimoto et al. (2011b) report a Gaussian FWHM of 24.6 mas ± 0.8 mas, while we find an average FWHM of 21 mas ± 2.3 mas at 11.8 µm. Burtscher et al. (2013) perform a two component fit, consisting of a Gaussian and a point source, finding that their point source fraction for ESO 323-G77 is unconstrained. They proceeded to use a 1 component model, consisting of only the radially symmetric Gaussian, and by consequence find an FWHM of only 6.74 mas. This is far smaller than our result and the result from Kishimoto et al. (2011b) . López-Gonzaga et al. (2016) report a FWHM of 17.3 mas for the minor axis and an of 1.4 in their Figure  A .1 (N. Lopez 2017, private communication) . This corresponds to an average size of 21 mas, which agrees with our result within 1σ.
The geometric model reproduces the interferometric data very well (see Figure 13) , and directly infers the geometry of the source from the data. The CAT3D-WIND model on the other hand gives a better description of the properties of the AGN beyond geometry as described in Hönig & Kishimoto (2017) . The parameters between both the geometric and the radiative transfer models are very comparable. The primary feature constrained by the CAT3D-WIND model is the average distribution and density of the dust clumps, which is much more concentrated toward the disk than for other AGN Angle from Extension (deg) Figure 13 . The V (11.8 µm) of each observation against its baseline. The data points are coloured by PA from the Gaussian major axis of the geometric model in real space. The fitted geometric model is overplotted for different PAs. The value at 0 m base length is the VISIR observation at 11.8 ± 0.2 µm and its errors are a systematic offset for all the uv points.
(see, e.g. Hönig & Kishimoto 2017) . This is essential in understanding the luminosity distribution to make predictions for what we would observe in other wavelengths. Since this was generated using the SED, it did not relate to the interferometric data directly, instead the observed interferometric data narrowed down the possible CAT3D-WIND models that fit the SED. Future observations in other wavelengths could further narrow down the possible models. We can use the CAT3D-WIND model to predict the size and shape of the hot dust emission. Based on our best fit model, we expect a hot dust disk with an inclination of 60
• and a major axis FWHM, if approximated by a Gaussian, of about 0.3 pc (≈ 1 mas). This can be observed with near-IR interferometry in the K-band, e.g. with VLTI/GRAVITY, and corresponds to a visibility of 0.8 on a 130 m baseline (UT1/UT4) oriented along the system plane at PA=65
• . In the direction of the outflow (i.e. along the system axis), we would expect a higher visibility of 0.93 at the same baseline length. The implied radius of the K-band emission from this model of 0.15 pc is a factor of 2.3 larger than the model sublimation radius of ∼0.065 pc inferred independently from the SED fitting and the visibility scaling. This is expected since interferometry measures an average size of the the brightness distribution rather than the smallest emission radius (Kishimoto et al. 2007 (Kishimoto et al. , 2011a . Reverberation mapping, on the other hand, is more sensitive to the smallest scales of the brightness distribution. Indeed, reverberation mapping of ESO 323-G77 shows a lag between the optical and near-IR emission of about 75 days or 0.063 pc, fully consistent with our inference from the presented model (B. Boulderstone et al. 2018, in preparation) . López-Gonzaga et al. (2016) report seven objects with a sufficient uv coverage to constrain an extension. Of these objects, six are type 2 Seyferts and one is a type 1 Seyfert (NGC3783), making ESO 323-G77 only the second type 1 Seyfert with sufficient uv coverage to constrain an extension. The detection of a second polar extended type 1 is in strong support of the disk+wind model because polar extensions in type 2s can also be explained by the standard torus model due to self-shielding effects or anisotropic illumination (Hönig et al. 2012) ; however, polar extended type 1 AGN cannot easily be explained by such models.
In fact, López-Gonzaga et al. (2016) find that the PA of all the objects that show an extension is approximately 20
• away from the system axis. We also find this for ESO 323-G77. The disk+wind model explains this as an edge brightening effect of the hollow cone.
An Evolution of the Dust Distribution with Eddington
Ratio?
Our observations and modelling have revealed highly elongated mid-IR dust emission in ESO 323-G77 with a much higher elongation than those found in previous work (Hönig et al. 2012; López-Gonzaga et al. 2016) . Furthermore, ESO 323-G77 is the first clear example of an AGN dominated by unresolved emission in the mid-infrared that, at the same time, has a detected polar extension.
From the full IR SED and the strong unresolved sourcewavelength anti-correlation revealed by the geometric modelling, we interpret this dominant unresolved source as the Rayleigh-Jeans tail of the hot dust emission originating from the inner region of the disk close to the sublimation radius. These results indicate strong similarities of ESO 323-G77 with the compact emission seen in two quasars (Kishimoto et al. 2011b) . Given that ESO 323-G77 is considered to have a higher Eddington ratio than typical Seyferts (relatively narrow Hydrogen emission lines in the optical), similar to quasars, our result hints at evolution of the geometric dust distribution around an AGN with Eddington ratio. Indeed, such a scenario is consistent with radiation pressure shaping the mass distribution on the sub-parsec to parsec-scale environment of the AGN (Fabian et al. 2008; Ricci et al. 2017 ).
SUMMARY
We presented a detailed study of the type 1.2 Seyfert AGN ESO 323-G77 on the milliarcsecond scale in the mid-IR using MIDI and VISIR. We studied the geometry of the 300 − 400 K dust using a simple geometric model as well as the radiative transfer model CAT3D-WIND (Hönig & Kishimoto 2017) . The system axis of ESO 323-G77, from polarisation measurements and the NLR, is 174
• ± 2 • (Schmid et al. 2003 ).
1. The geometric modelling of the interferometric data revealed that 62% of the flux is unresolved at all wavelengths and baselines. Among the remaining, resolved, fraction of the emission we discovered a dust structure with an axis ratio = 2.9 ± 0.3 elongated along PA = 155
• ± 14
• . Comparing this dust extension to the system axis in Figure 12 , we conclude that this extension is in the polar direction.
2. We tested the dependence of the geometric model on the uv plane and showed that we could recover the PA reliably with an uncertainty of 14 • for 2.
3. We created a model of ESO 323-G77 with the CAT3D-WIND model using its SED. Comparing the successful models to the interferometric data, the number of viable models is greatly narrowed down and we are left with the model described in Table 4 .
We conclude that the geometric and CAT3D-WIND models agree within error and that both are a good description of the structure of the 300 − 400 K dust in ESO 323-G77. With the polar extension discovered in this paper there are a total of eight AGN which have a sufficient uv coverage to constrain any extension. Six of these are polar extended and none have equatorial extension, making a strong case for the disk+wind model of AGN. In future observations, we hope to further test the CAT3D-WIND model in the near-IR. 
